A patient affected by an ischaemic lesion of the right medial thalamic nucleus presented with a uniocular dissociation of upward vertical saccades and pursuit movement, with absent upward vertical saccades in the left eye. Clinical observations were confirmed by magnetic field scleral search coils analysis. During the vertical eye movement the patient denied any diplopia, thus suggesting a transient visual suppression in the left eye.
S
everal ocular movement disorders secondary to vascular thalamic lesions have been described in previous studies, including blepharospasm, pseudo-sixth nerve palsy, bilateral internuclear ophthalmoplegia with ptosis, vertical gaze dysfunction with the ''vertical one-and-a-half syndrome'', and isolated eyelid tremor. [1] [2] [3] [4] [5] These disturbances result from involvement of the intralaminar and dorsomedial nuclei, often with coexisting lesions of the upper midbrain, or of unilateral paramedian thalamic nuclei. 1 2 We describe a case of a unilateral dissociation between saccade and pursuit eye movements without diplopia in a patient with circumscribed infarction of the medial thalamic nucleus.
CASE REPORT
The patient was a 56 year old housewife who, two months previously, had an episode consisting of loss of consciousness and confusion followed by diplopia for two days. Laboratory examinations were normal and magnetic resonance imaging (MRI) showed a thalamic lesion. The patient complained of an eye movement disturbance that caused only an ''aesthetic'' discomfort: when she looked upwards-that is, when she was sitting in an armchair, for example, and had to look up at a standing interlocutor-a squint appeared, lasting for a few seconds, which was not accompanied by diplopia. The eye movement disorder persisted unmodified in the ensuing three years, and only two years after the episode was an increase in antiphospholipid antibodies detected (80 GPL-G class phospholipid units with immunoassay test).
MRI repeated two years after the episode, using a Siemens Magneton Vision Scan operating at 1.5 T, with high resolution (1 mm) TS-echo T2 and T1 weighted sequences, showed an isolated T2 hyperintense and T1 hypointense lesion of the right medial thalamus (fig 1) , overlapping in size with the lesion shown on the first MRI. There was no evidence of extension to the upper midbrain. Co-registration of TIRM-MRI to a digitalised three dimensional stereotactic atlas 6 showed that the patient's thalamic lesion affected the right medial nucleus exclusively.
CLINICAL FINDINGS
In primary position, the patient had modest esotropia without diplopia (fig 1; and see the website video available at http://www.jnnp.com/supplemental). The pupils were isochoric, the photomotor reflex was normal, and diplopia was absent in any spatial direction of gaze. Eye fields (tested with Goldman perimetry), colour perception, and visual acuity were normal in both eyes. The oculocephalic reflex elicited full upward eye movements, Bell's phenomenon was normally present, and convergence was present accompanied by miosis. Vertical optokinetic nystagmus (OKN, tested with a tape) was absent, but stimuli did not elicit convergence nystagmus. Horizontal OKN was normal. Spontaneous or gaze evoked nystagmus was absent, and horizontal eye movements and downward gaze were normal, but in upward gaze the left eye was locked in the primary position if the target moved vertically faster than 30˚/s (fig 1) .
After one to two seconds a vertical slow movement realigned the eyes. The patient specifically denied any diplopia during the upward fast movement of the right eye.
The website material shows videotaped eye movements obtained with stimuli moving at 20˚/s and 62˚/s. During the videotape the examiner moves the target placed at 57 cm from the patient's eyes on a range subtending 50 cm (corresponding to a 50˚visual angle). The slow movement is carried out in 2.4 s, corresponding to a target speed of 20˚/s; the fast movement is carried out in 0.8 s, corresponding to 62˚/s speed.
LABORATORY EXAMINATION
To understand why the patient denied diplopia, we tested the perception of visual targets presented on a computer screen subtending a 31˚visual angle (STIM System, Neuroscan Inc, 2001) 7 during vertical eye movements. Targets consisted of different numbers or animal figures presented simultaneously on the left and right upper screen quadrants. A piece of cardboard placed between the nasion and the screen separated the left and right eye fields. The patient was instructed to fixate on a dot on the lower border of the screen and then to fixate on the targets, announced by a loud tone, appearing on the upper part of the screen (25˚visual angle above the fixation spot). Ten targets were presented for 0.3, 0.9, and 1.5 s; the eyes were tested simultaneously (30 targets) and separately (with a patch covering the contralateral eye, 30 targets per eye). With the right eye the patient recognised 100% of the targets in the right upper quadrant during monocular and binocular presentations. With the left eye, she missed 100% of targets in the left upper quadrant when the presentation lasted for 0.3 and 0.9 s (monocular and binocular). When the presentation lasted for 1.5 s she missed 80-90% of targets.
Eye movements were tested using the magnetic field scleral search coil (MFSSC) method. 8 9 Visual stimuli were red spots projected onto a tangent screen at a distance of 95 cm. A central fixation point was switched off 200 ms before the onset of targets located 25˚to the right, left, up, and down central fixation. For pursuit movements the fixation point moved with a speed of 5, 10, 15, and 25˚/s. Resolution was 19 arc. Signals were filtered at 0.5 to 250 Hz and digitised at 1024 Hz (Neuroscan Synamps system).
The onset latency (mean (SD)) of lateral saccades was 219 (28) and 221 (33) ms; downward saccade latency was 231 (38) ms in the right eye (RE) and 229 (28) ms in the left eye (LE). RE upward saccades had a latency of 250 (38) ms; in LE the eye movement onset latency was 1027 (189) ms (20 trials).
V max 8 9 was 406 (39)˚/s RE, 400 (42)˚/s LE for lateral saccades, and 388 (38)˚/s RE, 391 (29)˚/s LE for downward saccades. The RE upward saccade V max was 388 (29)˚/s, while the upward delayed LE V max was 53˚/s. Slow pursuit test elicited normal full range movements in both eyes.
All measurements but left eye upward saccades were within the normal ranges of our laboratory (¡1 SD), corresponding to values commonly described in published reports. 10 
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DISCUSSION
The patient described here is an unprecedented case of monocular elevation palsy with dissociated saccades and slow movements, evidenced by simple clinical tests.
The dissociation between saccades and slow movements and the preservation of oculocephalic reflexes suggests that the monocular elevation palsy is of supranuclear origin. The dissociation between saccades and pursuit argues against vertical eye movement resulting from inferior orbital restriction 12 or from constriction of the superior oblique pulley system-that is, Brown's syndrome. 13 Previous clinical case reports have not provided evidence of this disturbance in thalamo-mesencephalic lesions. Bilateral vertical gaze palsy, or the vertical one-and-a-half syndrome, was previously described in thalamic lesions. 1 3 14 Monocular elevation palsy with internuclear ophthalmoplegia and ptosis have been described in one case, 15 and monocular elevation paresis for both saccade and pursuit movements in another, 16 dependent on paramedian or lower midbrain lesions. The monocular elevation palsy syndrome has been called the prenuclear syndrome of the oculomotor nucleus, or the supranuclear ''double elevator palsy'', 16 17 and attributed to lesions of the upward gaze efferent fibres of the rostral interstitial nucleus of the medial longitudinal fasciculus (riMLF).
Only one report has described dissociation of upward saccades and pursuit in the relatively ''spared'' eye of a patient with the vertical one-and-a-half syndrome. 18 In that patient the spared eye, corresponding to the half of the syndrome, could not effect vertical saccades, and the other eye could not move vertically at all. Lesions in that case included the thalamus and the midbrain.
The localising property of vertical gaze palsies has led some investigators to claim that patients with vertical gaze disturbances from thalamic lesions always have lesions extending to the upper midbrain as well. 19 The absence of saccades and preservation of pursuit in our patient, with absence of other oculomotor disturbances, provides a natural experiment that is undoubtedly difficult to explain. As the riMLF is considered to be the supranuclear relay for both saccade and pursuit, 16 17 we must hypothesise that a microscopic lesion, smaller than the 1 mm resolution limit of our MRI, might have affected only the supranuclear fibres for vertical saccades, sparing the other fibres in the crowded rostral mesencephalic area. However, previous case reports have shown that lesions are always detectable when there are eye movement disturbances.
Alternatively, as careful observation of MRI in our patient showed only a lesion localised in the contralateral medial thalamic nucleus-in the territory of the posterior choroidal artery, 1 above intralaminar nucleus, and apparently not extending into the midbrain-it could be hypothesised that the medial thalamic areas are involved in the generation of Figure 1 Axial (T2) and (T1) sagittal T1 weighted magnetic resonance images of the left thalamic lesion (arrows). Notice that only the medial thalamic area is involved. Right: photographs (from the video) in primary position, top; during upward gaze to a stimulus moving at 10˚/s, middle; and in response to a stimulus moving faster than 30˚/s, bottom.
upward saccades. A clinical report showed undissociated vertical gaze disturbance in 12 patients affected by ischaemic infarction in the territory of the posterior thalamo-subthalamic paramedian artery, and absence of optokinetic nystagmus in three patients with infarcts of the posterior choroidal artery. 1 Experimental studies in monkeys 20 21 suggest that thalamic nuclei take part in the genesis of saccades.
The other relevant finding in this case study is that the patient denied any diplopia during vertical eye movements, despite the evident saccadic dissociation and squint appearance. Diplopia was instead described in prenuclear syndromes caused by midbrain lesions. 15 16 By presenting targets during vertical eye movements we could show that target perception was absent or abnormal only in the left eye. I suggest that transient visual suppression might explain the absence of diplopia.
Saccades are known to suppress vision transiently. 22 The perception abnormality observed in this patient only in the left eye concomitantly with right eye saccades suggests a clinical condition in which visual suppression may be dissociated from the actual presence of saccades.
The video shows clinical tests of eye movements. In the first part, the stimulus is slowly moved upwards (range of movement 50 cm, distance from the eye 57 cm; 1 cm at this distance is 1˚of visual angle; duration of motion 2.4 s, speed,25˚/s). In the second, part the speed of motion is above 50˚/s (duration of motion 0.85 s).
